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Abstract 
 
The rapid rise of ecological restoration is forcing consideration of what good restoration entails. Defining an end 
point for restoration is as much an ethical matter as a technical one, but scientifically trained restoration experts have 
largely ignored the former issue. I argue that good restoration requires an expanded view that includes historical, social, 
cultural, political, aesthetic, and moral aspects. This expanded definition is necessary at a practical level to guide 
practitioners in the pursuit of excellence and at a conceptual level to prevent restoration from being swamped by 
technological activities and projects that veer away from ecological fidelity. Ecological fidelity is based on three 
principles: structural/compositional replication, functional success, and durability. These principles produce effective 
restoration, which is a necessary but not a sufficient condition of good restoration. An examination of characteristic 
problems that emanate from technological practices-reverse adaptation, an attention to product at the expense of 
process, and the separation of actions from consequences-leads directly to an expanded, inclusive framework for 
restoration. The results of an inclusive restoration process set up conditions necessary for restoration to achieve both 
ecological fidelity and harmonious human relationships within ecosystems. 
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1. Introduction 
 
The science of restoring damaged ecosystems 
has been covered in many publications, but this 
article provides some illustrative examples of ethical 
issues in the restoration process. Persuasive reasons 
exist for believing that precise replication of the pre-
damaged condition of an ecosystem is highly 
unlikely, though not totally out of the question [1]. 
The most persuasive reason that pre-damaged 
conditions are not attainable is that the sequence of 
previous climatic and biological events is unlikely 
to be repeated. There is ambivalence between saving 
nature for both present and future enlightened use 
by humankind (i.e. sustainable use of the planet) and 
saving  natural  systems  because  humankind has an  
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ethical responsibility for the fate of the 30+ million 
species with which it shares the planet. 
This ambivalence is quite evident in the 
proposed principles for the new Earth Charter, 
which is being proposed as a guide for local, 
regional, national, and international efforts to 
protect natural systems. Stone (1988) believes that 
this quest is for a single coherent and complete set 
of principles suitable for addressing all moral 
quandaries [24]. If one views the planet’s ecological 
life support system (natural capital and ecosystem 
services) as essential to the survival of humankind, 
there should be no ethical ambivalence. 
Therefore, restoration ecologists have a 
number of restoration options: (1) assembling a 
naturalistic plant and animal community that closely 
resembles the structure and function of the 
ecosystem in its pre-disturbed condition, but without 
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the identical species once present; it may be possible 
to use all of the pre-disturbance species that are still 
available, together with other species, to produce a 
naturalistic community more closely resembling the 
pre-disturbance community, (2) constructing an 
ecosystem more able to withstand anthropogenic 
effects, since these are probably what damaged the 
ecosystem now being repaired, and (3) allowing 
natural recovery processes to determine the 
outcome, which most likely will include exotic and 
pioneer species that may not replace lost services 
and perhaps will have deleterious effects on adjacent 
ecosystems. As Berger points out, ”…achievement 
of that outcome may take eons, or may produce a 
different stable state than manifested by, or tended 
toward by the ecosystem destroyed” [10, 11, 25]. 
All these options must be considered in the context 
of human society’s dependence on ecosystem 
services (those ecological functions that are useful 
to human society) for survival, as well as 
humankind’s ethical responsibility for the survival 
of non-human life forms. 
 
2.ASPECTS OF RESTORATION ECOLOGY 
 
The Agricultural and Industrial Revolutions 
have provided a variety of technological services 
that supplement the ecological life support system. 
In recent years, the demand for natural resources, 
the encroachment of industrial and agricultural 
systems on natural systems, and the wastes of 
human society have endangered the ecological 
component of the life support system. If sustainable 
use of the planet is the goal (meaning not depriving 
future generations of either of these life support 
systems), then the demand for technological 
services must be restrained so that ecological 
services are not threatened or damaged.. The World 
Commission on Environment and Development 
report (1987) and Cairns discuss sustainable use of 
the planet with the clear implication that present 
usage will not result in sustainability [3, 8]. Humans 
appropriate approximately half of the 
photosynthesis on the planet; this percentage is 
surely a rather large share for one species out of 
many millions.  The effect of this imbalance on the 
ecological life support system is not clear, but losing 
so much photosynthetic energy to humans must be 
damaging. Until the effects are clear, this rate of use 
should not be exceeded. Until sustainability is 
achieved, all are ‘future eaters’ and, in order to 
cease being so, must learn to cherish fellow species 
and natural systems and to actively care for them. If 
human society will acknowledge its dependence on 
ecological services, then it is admitting that loss of 
these services can have an adverse effect upon 
humankind (e.g. Cairns & Bidwell 1996a, b [12]).  
Unquestionably, humans can affect other 
species sharing the planet by depriving them of 
habitat (e.g. water or other vital resources), exposing 
those to toxic substances, over-harvesting breeding 
stock, and the like. Since each entity (human society 
and natural systems) can affect the other both 
beneficially and adversely, the relationship fits the 
definition of co-evolution. Therefore, it seems 
eminently reasonable to determine whether this 
relationship, as it now exists, will lead to 
sustainability. If not, perhaps the relationship can be 
improved so that use of the planet over the next 
decade, millennium, or more would permit more 
humans and other species to live a quality life than 
would otherwise happen with the present 
relationship. This concept leads to a number of 
issues involving both science and ethics. One of the 
most important issues concerns determining the 
conditions to be met in order to achieve 
sustainability (Cairns 1997b) [6, 7, 9]. 
 Does restoration ecology represent a new 
trend in human society’s relationship with natural 
systems, enhancing a benign co-evolution? Or, are 
restoration ecologists merely running a group of 
environmental “body shops” that repair damaged 
ecosystems without appreciable effect on either 
rates of ecological destruction or human society’s 
guiding beliefs? Even if so, environmental 
consultants and their firms should carry out 
ecological restoration at every opportunity because 
it adds to the body of knowledge on restoration 
methodology and costs. At worst, ecological 
restoration could be used as another justification for 
continued damage to natural systems. Furthermore, 
the global rate of ecological destruction is so 
enormous that the comparatively few attempts to 
repair ecological damage are dwarfed by 
comparison. Indeed, there are similarly daunting 
ethical problems associated with ecological 
restoration. 
The aspects of ecological restauration are: 
1. Most ecological restoration is carried out to 
repair damage caused by human mismanagement.  
2. Some mitigative restoration is carried out 
on relatively undamaged habitat of a different kind. 
For example, created wetlands may replace an 
upland forest or an upland forest may be destroyed 
to attempt to replicate the wetland that once 
occupied a particular lowland area. Logically, this 
secondarily damaged habitat should be replaced by 
yet another mitigative action. Sacrificing a relatively 
undamaged habitat to provide mitigative habitat of 
another kind may well cause ecological harm. 
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However, created wetlands, for example, do 
have ecological value (Atkinson & Cairns 2001) [1, 
2, 4, 5, 26, 28]. 
3. The ecological life support system is 
viewed as a commodity. A homocentric viewpoint 
would justify viewing the system as a commodity. 
An ecocentric view would emphasize the system’s 
intrinsic value and natural rights. Sustainability 
ethics attempts to combine a homocentric and 
ecocentric viewpoint. 
4. At the current state of knowledge, 
restoration projects are likely to have unforeseen 
outcomes. For example, they may provide an 
opportunity for invasive exotic species to become 
established in areas in which they had difficulty in 
doing so. 
5. Well-meaning restoration efforts may 
displace the species best able to tolerate 
anthropogenic stress. By attempting to return an 
ecosystem to its predisturbance condition, the 
evolution of the species capable of co-existing with 
human society may be hampered. For example, 
some species might otherwise develop a resistance 
to anthropogenic stresses. Attempts to manipulate 
the environment in such a way as to promote the 
success of one or two species may impede both the 
natural successional process and also exclude other 
species that would otherwise be there. For example, 
restoring a stream to favor trout may not optimize 
conditions for a wide variety of aquatic 
invertebrates. 
6. Similarly, if ecological restoration is 
carried out on an extremely large scale, human-
dominated successional processes could become the 
norm. For example, ecological reserves might be 
lost that preserve endangered and threatened species 
that may one day be extremely useful. 
7. Finding sources of recolonizing species for 
damaged ecosystems is increasingly difficult. 
Should one remove them from quality ecosystems 
and risk damaging that ecosystem or use pioneer 
species or, worse yet, exotics with the hope that the 
more desirable species will eventually colonize 
naturally? 
 
3. Conclusions 
 
This discussion has offered a few 
illustrative examples of the interface between 
science and ethics with regard to ecological 
restoration. The questions are following: 
1. Is a world consisting entirely of human-
dominated ecosystems desirable? 
2. If not, under what circumstances should 
restoration to pre-disturbance be chosen or rejected? 
3. If ecological restoration is carried out with 
species tolerant of anthropogenic activities, 
ecosystems will not resemble the pre-damaged 
conditions, and their services may not correspond 
with those of the ecosystem in the pre-disturbance 
condition. What information is needed to make an 
informed judgment in this situation? 
4. Is it possible to have sustainable use of the 
planet for 1000 or more years and under conditions 
not appreciably worse than those at present if 
ecological repair does not equal the rate of 
ecological destruction? 
5. Does sustainable use of the planet mean 
ecosystems that fill minimal expectations of services 
and other amenities or, in addition to quantity, is 
quality an expected attribute of sustainability? Other 
questions posed by Berger (2003) [13, 14, 15, 16, 
17, 18, 19, 20] that are beyond the scope of this 
article include: How can fraudulent restoration 
efforts, which are completed merely to give cover to 
developers, be detected and prevented? Do 
environmental consulting firms that offer and 
promise mitigative restoration often serve merely to 
facilitate development? Who should pay for 
restoration? Does society need to adopt a variant of 
‘the polluter pays’ principle to this problem? Other 
important ethical problems regarding restoration 
include determining when to discontinue a 
restoration effort— when is restoration done and 
regarded as a success— and when monitoring 
should cease (Holl & Cairns 2002) [20, 21, 22, 23]. 
These serious ethical questions are but a few 
of the many that cannot be answered by science but 
will require robust scientific information in order to 
make a satisfactory judgment. Ecological and 
environmental literacy for the general population 
and its representatives must be greatly improved to 
deal with these complex multivariate issues. 
Furthermore, both the temporal and spatial scales 
are much greater than those with which most 
political systems are accustomed to coping. The 
complexity level of the problems requires 
multidimensional approaches. While the challenge 
is great, the opportunity for systems level science 
and thinking has never been greater, nor has human 
society’s stake on the outcome. 
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